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The current publishing system with its merits and pitfalls is a mending topic for debate
among scientists of various disciplines. Editors and reviewers alike, both face difficult
decisions about the judgment of new scientific findings. Increasing interdisciplinary
themes and rapidly changing dynamics in method development of each field make it
difficult to be an “expert” with regard to all issues of a certain paper. Although unintended,
it is likely that misunderstandings, human biases, and even outright mistakes can play
an unfortunate role in final verdicts. We propose a new community-driven publication
process that is based on network statistics to make the review, publication, and scientific
evaluation process more transparent.
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From an idealistic point of view, scientists aim to publish their
work in order to communicate relevant findings. If we could rely
on our own and individual judgment, review processes would not
be needed. We obviously do not rely on our own judgment since
more eyes see more and hence relevance and validity can be spec-
ified in a more objective way. Therefore, a system of peer review
has been established as the method of choice to control for scien-
tific relevance and methodological correctness/appropriateness.
In fact, journal editors decide via the peer review process what
is relevant and what in turn is communicated to other scien-
tists via publication. Peer review has been the method of choice
for many years, but scientists are concerned about the state of
the current publishing system. Editorial as well as review deci-
sions are not always fully transparent and vary between journals.
The quality of a review depends on the expertise of the reviewer
and the editorial office sometimes arbitrarily selects this expertise.
The arbitrary element is a natural consequence of the task of the
office and its realization in times of fast increase in submissions,
the increase of interdisciplinary topics, and the lack of individ-
ual review expertise necessary to cover all issues of a modern
science paper.
This discussion is not new at all. It has been stated before that
the metrics by which the possible impact of an article is mea-
sured in the editorial handling phase are not well defined and
leave a large degree of uncertainty about how decisions are made
(Kreiman and Maunsell, 2011). The system is amenable to politi-
cal as well as opportunistic biases playing a role in whether a paper
is accepted or rejected (Akst, 2010). Public communication about
an article and the review process to which it was subjected is very
limited, if possible at all. In addition, there is growing pressure
from grant agencies and local institutions to publish a high num-
ber of articles, thereby potentially compromising the scientific
quality of submitted papers, while the review process itself might
be compromised by increased load due to the increasing number
of submissions. Hence, we fear that the large increase in the num-
ber of publications in the field of neuroscience and other fields
may be accompanied by a decrease in overall quality. Moreover,
the explosion in numbers of publications makes it difficult to
follow the evolution of a specific topic even for experts of that
field. In the light of increasing financial pressure and importance
of external funds, the reform of the publishing system cannot be
viewed in isolation but has to take into account other parameters,
which interact with the publishing system. Here, we provide an
alternative to the current review and publishing system, which is
meant to be implemented in two steps. The idea we propose is
inspired by the development of social media. In the first step it
would function as an add-on to the existing scientific publishing
system, but in the second step may evolve to completely replace
it. It involves the quantification of interactions among scientists
using Network-Based Statistics (NBS), as done in social media, in
combination with search tools, as used by Google. The proposal
laid out below should act as an inspiration to where the future of
publishing might lead, and is not intended to be a fully detailed
roadmap.
CURRENT STATE OF THE PUBLICATION PROCESS
In general, scientists submit an article covering their latest results
and findings to a specific journal of interest (Figure 1, first stage,
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FIGURE 1 | Illustration depicting the three stages of our proposed
change in the current publishing system. In a first stage, the NBS system
acts as an add-on to our current publishing system and starts collecting data.
In a second stage, the NBS system takes over the peer review system by
automatically suggesting and collecting reviews of articles submitted by
the editorial offices. In a third stage, scientists directly submit articles to
the NBS system independent of the journal in which the article might be
published.
bottom part). In most cases, a preliminary editorial decision is
made whether the manuscript is of interest and of sufficient qual-
ity, after which the manuscript is either rejected or sent out for
review to a small number of scientists (typically 2–3) who pro-
vide anonymous reviews of the submitted paper. The editor then
faces a decision to accept the paper, to reject it, or to ask for
revisions. This decision is to be guided by the Editor’s own under-
standing of the topic, and the evaluation by the reviewers. If an
article is rejected, the scientist may use the reviewers’ concerns as
a guideline to revising the manuscript for future submission in a
different journal. If an article is accepted, the final version goes
into the publishing stream of the journal and can be accessed
by the community. In summary, the editorial and review deci-
sions and the platform on which an article is presented, is tied to
each individual journal and the accompanied publisher, and the
process itself is usually entirely shielded from any public scrutiny.
PROPOSED FUTURE STATE OF THE PUBLICATION PROCESS
We propose a new system that would initially accompany the
existing one (Figure 1, first stage, top part), without generat-
ing excessive extra load for scientists and without increasing the
already overwhelming number of published articles. The system
would make use of modern technology to quantify the behavior
of individuals in networks (NBS). The NBS system would ini-
tially function as an add-on to the existing system, but it might
in a second stage lead to changes in the current system or to
its replacement, by showing it is a superior system for all con-
cerned. Evaluation of papers by NBS would be designed to be
transparent and controlled by the scientific community. In short,
the new system would quantify interactions among scientists pre-
and post-publication, introduce new ways of determining an arti-
cle’s impact and, in a future stage, NBS would decouple the review
process from individual journals and editors. The add-on NBS
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system will work similarly to current social networks and would
be built up of two types of general information; one being a
scientific expertise profile of individual experts and the second
being a database of publications (“entries”) with extended addi-
tional data (discussed below). Instead of maintaining scattered
institutional websites containing individual information about
publications, interests, and affiliations, scientists would subscribe
to a global network where most important information about
them is gathered. This information will include institutional affil-
iations, publications, and relationships to other collaborating
scientists, which can be derived from author lists on publications
and from statistical information about the behavior of scientists
toward others (see below). Moreover, publications associated with
member scientists would deliver information on the expertise
and interests of each individual. Thus, the information provided
can be used to extract metadata related both to expertise and
connections of each individual in the network of scientists, and
this information should be anonymously accessible by fellow
scientists, editors, and publishers.
NBS AS A PARALLEL ADD-ON EXISTING NEXT TO THE
CLASSICAL PUBLICATION PROCESS
The proposed system can be used as an add-on to the current
review system in the following way: when a new publication
appears and when it is entered into the database (feeding of exist-
ing databases like Google scholar etc., or direct input by journals,
thus having undergone traditional peer review), an editor asso-
ciated with the NBS system will forward invitations to other
scientists selected for their expertise and publication record to
write brief comments, longer evaluations, or even extensive blog-
like entries. This editor (or network administrator) will make
the selection based on parameters provided by the NBS system,
though the ultimate goal will be to generate the selection of
reviewers and commentators on an automatic basis (see below).
The quality and objectivity of a comment can be immediately
evaluated, based on the metadata that is present in the system. For
example, the position in the network relative to the authors on
the publication can be objectively quantified in terms of numbers
of common publications, overlap in (past and present) institu-
tional affiliation, overlap in expertise, and content of previous
comments (e.g., positive or negative), by algorithms accessing the
metadata available in the system. Further statistical procedures
could then be used (as in iTunes/Google) to find related com-
ments, all entries from the same commenter, related entries from
other commenters, etc. The combined results of such statistical
data mining may greatly increase the transparency of evaluations
and help scientists to weigh the importance of a paper versus its
associated comments. In this initial stage, the NBS system, there-
fore, acts completely independent of the existing publishing and
review system and adds an additional layer of information to
each publication listed. This additional information provides an
index to the reader about the relevance of a paper/topic within
the community based on vividness of ongoing discussions about
this paper. It is important to note, that the additional data should
not act to replace the relevance, content, and substance as foun-
dations of a given paper since those are not quantifiable in a
direct way. However, the additional data can act in navigating
through the complex scientific landscape of publications where
the final verdict on a paper should always be left to the critical
scientific reader.
In addition, once the NBS system starts working, thus hav-
ing gathered a sufficient amount of information, it may facilitate
information clustering and career development. With regard to
clustering, smart computer-driven clustering of comments in the
database can be carried out in several dimensions (i.e., quality,
quantity, type of author). They can then be used to visualize the
relevance of a given paper over time. In addition to the comments
left for a certain publication, usage of statistics such as views and
downloads can be logged and taken into consideration during
analysis of an articles history. This can be used as relevant ori-
entation (and data reduction) for the scientific community and
inherently contributes to scientific knowledge and quality. With
regard to career development, the NBS can highlight competent
and objective commentators on the basis of ratings and views.
By doing so, NBS adds details to a scientist’s career profile in
terms of impact (do people hear him/her) and vividness (quan-
tity and quality of actions within NBS). NBS hence forms a tool
to valorize scientific expertise via reviews as well as comments
in general.
Taken together, the statistical information available can be
used to provide measures that can promote more objective views
on an article’s impact than its mere number of citations or the
journals impact factor (Skorka, 2003; Simons, 2008; Franceschet,
2010), and provide a timeline of the importance it has on the
scientific community. By having an ongoing assessment of a pub-
lication, clustering algorithms can be used to view a research
topic and its related publications through the progression of time,
independent from a single article’s reference list, even indicat-
ing what contributions individual manuscripts made to a specific
domain of science. While substantive impact of a scientific idea is
based on more than statistical data, the NBS system goes beyond
the current standard metrics while making the process of judg-
ing impact more transparent. Proactive expertise contributions
receive direct incentives as they are valued by the community.
Since the NBS system relies on a large and valid amount of
data, scientific institutions should support such proactive input
by their scientists.
NBS AS AN ALTERNATIVE THAT CAN PARTLY OR COMPLETELY
REPLACE THE EXISTING PUBLICATION PROCESS
Initially, the NBS system would be based on the submission of
papers that were published in journals, as well as unpublished
papers, on which authors can comment in various formats simi-
lar to working papers which many disciplines are already familiar
with. However, the network statistics associated with submitted
articles and comments provide a parallel process that can be
more than a mere add-on (Figure 1, second stage); we expect
that the proposed system will be used to improve the current
journal-driven reviewing system. Importantly, the system we pro-
pose with the scientist’s ability to comment on articles freely does
not intend to replace the need for peer review in any way, only
to restructure the process. Any manuscript submitted to the NBS
system requires and should require a form of peer review, either
directed by journals and their editors or by the system itself.
Frontiers in Computational Neuroscience www.frontiersin.org March 2012 | Volume 6 | Article 11 | 3
Zimmermann et al. NBS statistics for a transparent publication process
For example, the NBS system proposed here can be of imme-
diate help to editors searching for relevant reviewers for a new
article that has been submitted. A page rank algorithm, such as
used by Google for retrieving information sorted by relevance
to a keyword, could provide a relevant and, most importantly,
scientifically objective reviewer to an editor. Objectivity could
be defined as independent from the submitting scientists’ group,
affiliations, or personal preferences, but with overlapping exper-
tise. Personal preferences and opportunistic behavior could be
quantified based on an anonymous log of behavior among sci-
entists. For example, scientists can be ranked by the tendency
(quantified by appropriatemetrics) to systematically reject papers
of specific authors or institutions, and when this ranking index is
too high, it should decrease their probability of being selected as a
reviewer. By implementing such procedures, an editor using the
proposed add-on system would enhance the review process by
counteracting opportunistic behavior by individuals. While this
system needs multiple occasions on which a reviewer is found
to show this type of behavior, it is likely that its mere existence
would reduce biases and make reviewers more aware of their
claimed objectivity.
Furthermore, editors and scientists might agree to not only
enter their papers into the NBS system, but also its anonymous
reviews. Initially, this can be done with reviewers selected by
a journal editor, who might have used the proposed system to
select the reviewers. Importantly, at the discretion of the scien-
tists authoring the paper and with permission of its reviewers,
this would be done as soon as a paper has been reviewed, also
if it is rejected. Each entry would, therefore, receive a history of
its own review process prior to its ultimate publication in a jour-
nal. Hence, even if an article has not been accepted in a certain
journal and ends up being published by another, the attached
reviews should contain the entire publication process. Having the
entire review process available for each article will make it more
transparent for readers to judge how the reported findings were
received as well as which problems (in terms of data acquisition,
analysis methods, or hypothesis) fellow scientists tackled while
getting published. Even for very good papers and positive reviews,
an openly accessible review process might be enlightening as com-
plementary additional ideas and background information would
be shared (like a review of a good book or movie).
We believe that when editors start using this add-on system, it
can influence journals and their editors to make better-informed
decisions on how to select papers for publication. As our pro-
posed NBS system would provide definedmetrics of the success of
an article, irrespective of where it gets published, or even whether
or not it gets published, it would provide an alternative and more
transparent measure of impact. We are convinced that NBS will
provide more valuable measures of appreciation of a publication
in a research field than classical impact measures and the journal’s
name. When editors increasingly use NBS to select reviewers, and
when the view within the scientific field develops such that a sys-
tem is beneficial, then consensus may grow. As a consequence,
the current review process could be partly or entirely replaced
by NBS. Indeed, it is imaginable in a third stage (Figure 1, third
stage), that a system based on NBS would select reviewers for
articles automatically based on objective statistics, and that what
initially would be comments would become the actual reviews of
the submitted articles. In this way, a submitted article would gen-
erate its own review process that would be publically available, in
a way that is de-coupled from specific journals. Scientific jour-
nals would then be able to use the output of an NBS-based review
processes to select articles for publication. This would create an
inverse dynamic, in which journals will have to compete with each
other to publish the best articles, as scientists might be contacted
by several journals with requests for publication in print.
The scientific review and publication process we have sketched
here will provide a context in which truly good publications
will be labeled by favorable community-driven statistics and
ranked high, while publications that were released prematurely or
received poor ratings will also be recognized as such, and ranked
low. We suggest that this will create a transparent and content-
based competition among researchers and among institutions, so
that quality of research may become emphasized more in evalu-
ating an individual’s productivity than numbers of publications.
It can become a system that facilitates collaboration within the
digitized social network. Moreover, we believe the proposed sys-
tem will trigger a re-orientation of the effort of scientists from
anonymous review processes that remain unpublished to inter-
action in a more open and public arena. We suggest that the
more active and more publicly accessible communication style
among scientists proposed here will lead to better knowledge of
one another’s work, and therefore, will be a catalytic factor in
enhancing research quality.
POSSIBLE CAVEATS AND DOWNFALLS
Any given system will have its inevitable flaws and problems and
while we believe that our proposal aims at directly improving and
addressing many of those present in our current systems state, it
is important to note the possible problems our proposal could
encounter. Scientific work, the content it entails and the quality
associated with it is by its very nature not entirely quantifiable
by metrics of statistics. Therefore, the proposed NBS system will
never be independent of human evaluation instead we aim for
making the system more transparent in that regard. It is clear that
the system we propose has the possibility of generating excessive
work load for scientists if mechanisms are not in place to con-
trol for endless discussion cycles. One serious problem with a
more open system is the problem of danger of lobbyist tendencies.
While opportunism and lobbyism are problems already present
in the current publishing system and we hope to alleviate them
through means of the NBS system discussed above, it is impor-
tant that activism within the NBS system does not counteract
these efforts.
SUMMARY AND OUTLOOK FOR THE FUTURE
Although it is difficult to predict how the introduction of
the NBS-based publishing system would be received and thus
develop, the minimal goal we wish to achieve is that publishers
would increase the objectivity and transparency of the current
review and publication system by using NBS-based information.
This can be achieved by using NBS-based information for select-
ing reviewers, and scientists and editors agreeing to make the
entire anonymized review history public on a publicly accessible
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site (for a discussion on the problems associated with pub-
lic reviews see Anderson, 1994 and Kravitz and Baker, 2011).
However, in the long-term we suggest that a complete decou-
pling of the scientific review process from specific journals and
from their different, idiosyncratic review systems would tremen-
dously help the scientific objectivity of the review process. Indeed,
scientific reviews should not be biased by the fact that a review
is being handled for a high impact versus a lower impact jour-
nal, and it should not be biased by implicit histories or affini-
ties of an author with a specific journal or editor. Moreover, a
review system that is independent of individual editorial deci-
sions and, therefore, not directly related to a particular journal
would base the review process on a broader consensus-based
evaluation.
Starting off our proposed add-on NBS-based system involves
some, but minimal additional work by scientists (for a critical
view on electronic publications see Evans, 2008). It would involve
an effort to make published articles accessible from a common
webpage. Commenting/reviewing may be kicked-off by asking
leading scientists to submit a number of comments on a subset
of papers related to a topic of their competence. These comments
will attract the scientific community to visit the system and to
add further comments. This initial phase is essential in the devel-
opment of the system in its add-on phase, and will be highly
dependent on the effort of senior scientists. However, the over-
all benefits and possibilities of the new system should cover these
initial costs entirely. We strongly believe that it is time to leave
the sub-optimal reviewing and publication system that is available
right now behind, and reform it into amore transparent and open
system. Importantly, to make this transition effective, universities,
research organizations, and grant agencies have to be part of the
reform and support it.
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